MicroRNA epigenetic signatures in human disease.
MicroRNAs (miRNAs) are short non-coding RNAs that act as important regulators of gene expression as part of the epigenetic machinery. In addition to posttranscriptional gene silencing by miRNAs, the epigenetic mechanisms also include DNA methylation, histone modifications and their crosstalk. Epigenetic modifications were reported to play an important role in many disease onsets and progressions and can be used to explain several features of complex diseases, such as late onset and fluctuation of symptoms. However, miRNAs not only function as a part of epigenetic machinery, but are also epigenetically modified by DNA methylation and histone modification like any other protein-coding gene. There is a strong connection between epigenome and miRNome, and any dysregulation of this complex system can result in various physiological and pathological conditions. In addition, miRNAs play an important role in toxicogenomics and may explain the relationship between toxicant exposure and tumorigenesis. The present review provides information on 63 miRNA genes shown to be epigenetically regulated in association with 21 diseases, including 11 cancer types: cardiac fibrosis, cardiovascular disease, preeclampsia, Hirschsprung's disease, rheumatoid arthritis, systemic sclerosis, systemic lupus erythematosus, temporal lobe epilepsy, autism, pulmonary fibrosis, melanoma, acute myeloid leukemia, chronic lymphocytic leukemia, colorectal, gastric, cervical, ovarian, prostate, lung, breast, and bladder cancer. The review revealed that hsa-miR-34a, hsa-miR-34b, and hsa-miR-34c are the most frequently reported epigenetically dysregulated miRNAs. There is a need to further study molecular mechanisms of various diseases to better understand the crosstalk between epigenetics and gene expression and to develop new therapeutic options and biomarkers.